Introduction: Cutaneous abscesses are commonly treated in the emergency department (ED). Although incision and drainage (I&D) remains the standard treatment, there is little high-quality evidence to support additional interventions such as pain control, type of incision, and use of irrigation, wound cultures, and packing. Although guidelines exist to support clinician management of abscesses, they do not clearly specify these additional interventions. This study sought to describe the ED treatments administered to adults with uncomplicated superficial cutaneous abscesses, defined as purulent lesions requiring incision and drainage that could be managed in an ED or outpatient setting.
INTRODUCTION
Skin and soft tissue infections, particularly those caused by community-acquired methicillin resistant Staphylococcus aureus (MRSA) are common presentations to the emergency department (ED). [1] [2] [3] Multiple consensus documents and textbooks offer procedure guidelines for management of simple cutaneous abscesses, yet there is little evidence to support these practices (Table 1) . [4] [5] [6] [7] [8] [9] [10] The only consensus on treatment is incision and drainage (I&D), but specific recommendations regarding incision type, irrigation, packing, pain management, wound cultures, and timing for follow-up visits vary widely. One study demonstrated variation by provider type and experience, suggesting practice patterns for I&D technique are not standardized, even within a single institution. 11 Our objective was to determine variability of practice patterns nationwide for treatment of uncomplicated superficial abscesses.
METHODS

Study Design and Population
This was a cross-sectional survey of ED providers, including resident physicians, attending physicians, and midlevel providers (physician assistants and nurse practitioners). Surveys were distributed to a convenience sample of 474 ED providers from 15 EDs across the United States. Study sites were selected from home institutions of a network of researchers across the country who had previously studied or published articles on abscess care. Surveys were distributed to all full-time physicians and residents rotating in the ED during the study period. The 9 sites, comprising 15 EDs, were chosen from academic centers, community teaching departments, and military EDs from different parts of the country, including urban and suburban locations, to optimize generalizability. Surveys were distributed in either paper or electronic format to all ED providers working in their department at each site during the study period. This study received an exempt status from the local institutional review committee.
Survey Content and Administration
The survey was designed to examine practice patterns of ED providers for the management of uncomplicated superficial cutaneous abscesses. The questionnaire, developed by members of the research team, was based upon a literature review of current recommendations for abscess management and was reviewed and revised by a research committee at Washington Hospital Center. The final survey consisted of 15 questions in total to determine provider demographics and the 4 categories of management strategies: pain management, irrigation, I&D/packing, and culture/antibiotic use. Questions were close-ended and consisted of categorical and yes/no responses. For some questions, participants could select more than 1 answer, if appropriate. The survey used an encrypted Internet-based survey tool (SurveyMonkey; http://www. surveymonkey.com) to collect and analyze responses. Each survey site had a unique identifier to determine the site response rate.
Between October 1 to 31, 2010, surveys were distributed to each provider working in the ED of participating institutions. Participants had the option of either answering the survey online or completing a hard copy, but were limited to 1 submission per responder. To preserve anonymity while preventing multiple entries by 1 individual and allow tracking by each study site, we enabled a tool on SurveyMonkey that assigned tracking codes to participants at each site. Results from paper surveys were entered online by a study investigator. Participation was voluntary and a small incentive in the form of a drawing for a small prize was offered. All responses were anonymous, though participants were asked to provide an e-mail address if they wished to participate in the prize drawing.
We collected the background demographics of the survey participants, including provider type (midlevel provider, resident, fellow, or attending physician) and type of practice setting (academic, community, military, rural, urban). We measured use of specific interventions for abscess management: pain control, irrigation, packing, wound cultures, antibiotic use, and follow-up instructions.
Data Analysis
Responses were analyzed by using standardized tabulations. Descriptive statistics were used to describe demographic variables and percentages were used to summarize categorical data. Comparison of responses by provider type was completed by using the chi-square test; Fisher exact test was used when appropriate. Results were calculated on the basis of the number of respondents to a particular question.
To identify the association between provider type and management strategies, unadjusted and adjusted odds ratios and 95% confidence intervals were calculated by using logistic regression with StatXact, version 9.0.0 (March 17, 2010; Cytel Corporation, Cambridge, Massachusetts).
RESULTS
Demographics
Of the 474 eligible participants, 350 providers (74%) responded to the survey (Appendix; online only). Of the respondents, 189 (54%) were attending physicians, 135 (39%) were residents, and 26 (7%) were midlevel providers. Respondents were asked about the type of environment in which they practiced and were allowed to indicate more than 1 if they worked at multiple different hospitals. Two hundred and seventy-three (78%) worked at a university-affiliated hospital; 66 (19%), at a community hospital; 65 (19%), at a military hospital; 64 (18%), only in an urban environment; and 3 (,1%), only in a rural environment. Severe or extensive disease, rapid progression in presence of associated signs and symptoms of systemic illness-associated comorbidities or immunosuppression, extremes of age, abscess in an area difficult to drain (eg, face, hand, and genitalia), associated septic phlebitis, or lack of response to incision and drainage alone.
Pain Management
Overall, most respondents (76%) provided narcotics in addition to local anesthesia. There was no significant difference between midlevel providers and physicians providing oral or intravenous analgesia before incision and drainage (Table 2) . Seventy-one percent of all responders administered local anesthetic over the roof of the abscess and 60% used a field block, with no significant difference between provider type.
Irrigation
As a group, ED providers were about equally likely to use irrigation versus no irrigation after incision and drainage: 48% versus 52%, respectively. Midlevel providers were significantly more likely to use irrigation than residents and attending physicians: 84% versus 45%, respectively, ( Table 2 ). Of those who reported using irrigation, almost all (94%) used saline, 4% used tap water, and 1% used betadine. Additionally, of the providers using irrigation, most irrigated under high pressure (66%), with either a splash guard or angiocatheter, and 34% rinsed out the wound cavity without high pressure. There was no clear consensus on the amount of irrigation to use. Fortyeight percent of irrigators used 50 cc or less, or enough to rinse out the wound until only irrigation fluid returned. Only 36% used 100 cc per centimeter of abscess size and 16% indicated there was no specific volume they routinely used.
Incision and Drainage/Packing/Follow-Up Instructions
The most common type of incision was linear among attending physicians (87%), residents (88%), and midlevel providers (56%). Elliptical incisions were less common for attending physicians (7%), residents (7%), and midlevel providers (36%). Cruciate incisions were rarely reported (6%). No providers indicated that they used needle aspiration as treatment of abscesses.
Most providers used packing in the wound cavity (91%) and this was consistent for attending physicians (94%), residents (86%), and midlevel providers (100%). Seventy-five percent of all providers filled the wound with packing, while 24% used only a small wick to keep the cavity open. Patients were instructed to return in 24 hours by 15% of providers, at 48 hours by 32% of providers, and at ''48 hours unless wound is concerning and needs closer evaluation'' by 47% of providers.
Culture/Antibiotic Use
Most providers (68%) do not routinely culture the wound cavity. There were significantly more midlevel providers who routinely ordered wound cultures than attending physicians and residents: 86% versus 28%, respectively, ( Table 2 ), The routine use of antibiotics after every incision and drainage in healthy patients with uncomplicated abscesses was rare (17%). Antibiotics were reserved for use if the patient was diabetic or immunocompromised (58%), had a history of MRSA (24%), or surrounding cellulitis (74%).
If antibiotics were used, 33% of all providers used trimethoprim-sulfamethaxole alone, 8% used cephalexin alone, 8% used clindamycin alone, and 47% used a combination of 2 or more drugs for MRSA and Streptococcus coverage. Midlevel providers were more likely to use a combination of 2 different antibiotics. Virtually all respondents (99%) allowed wounds to heal by secondary intention rather than primary closure after incision and drainage (drainage followed by immediate suture repair).
DISCUSSION
Most texts and guidelines suggest incision and drainage as the treatment for uncomplicated superficial cutaneous abscesses; however, there is no standard definition of the procedure and little evidence to support the additional steps involved. This survey is unique in that it evaluated previously unaddressed issues including use of pain control, irrigation, wound cultures, and packing. Significant variation exists with regard to the management of cutaneous abscesses. Our study attempted to describe variability in clinical practice to establish a basic understanding of the current management of emergency providers nationwide and compare management strategies to existing guidelines.
Incision and drainage has been considered to be one of the more painful procedures performed in the ED, second only to nasogastric tube insertion. 12 Providing adequate pain management is a challenge, as the lower pH of the infected tissue reduces the effectiveness of local anesthetic. Our study demonstrated that most providers treat pain associated with I&D with local lidocaine and often with additional oral or intravenous narcotics. Although most references recommend at least local anesthesia, there is some discrepancy regarding the need for additional systemic pain management. [4] [5] [6] [7] [8] [9] [10] The difference in abscess size, location, and patient's pain threshold may account for this variability in practice. No randomized controlled trials to date have compared the effectiveness in pain reduction of these various techniques, and additional research in this area will likely yield improved patient care and satisfaction. Irrigation, though recommended by most textbooks and cited guidelines, 4-10 is routinely done by only about half of respondents. There is little consensus on the type and volume of fluid that should be used to irrigate the cavity. Although 1 single-site study found that physician assistants were less likely to use irrigation than attending physicians and residents, our study demonstrated the opposite. 11 In fact, less than half of the physicians surveyed routinely used irrigation after I&D, compared with 84% of midlevel providers. This is possibly because of the additional time required to irrigate, the undesired effect of purulent discharge splashing under high pressure, and lack of evidence to support its routine use. No randomized controlled trials have investigated the theoretical benefit of reducing the bacterial load in abscesses through copious irrigation.
Most texts and guidelines recommend a wide incision and often cite insufficient drainage as the cause of treatment failure. Continuing the incision over the entire length of the abscess theoretically allows for adequate room to probe loculations, facilitates subsequent packing changes, and allows for adequate drainage. However, a recent study in a pediatric population calls this standard practice into question. In a study with 115 patients, using 2 small incisions (4-5 mm) far apart on the abscess and a loop drain tied on top of the skin, the success rate was 94.5%, as measured by need for additional intervention. 13 Large incisions produce large scars, and cosmetic outcome may be an important factor for patient satisfaction. Although it has not been studied in ED patients, primary closure has been used in the operating room under general anesthesia and has been shown to reduce cost, reduce time for wound healing, and improve cosmetic appearance. [14] [15] [16] Although no studies have compared outcome with incision type, needle aspiration alone is commonly associated with higher rates of treatment failure. 17 Our study demonstrates that most providers use linear incisions and very few perform needle aspirations unless it is used diagnostically to determine if a lesion contains purulent discharge. Primary closure of abscess cavities was rarely reported.
The use of gentle packing is generally recommended by current guidelines to prevent premature wound closure and allow continuous drainage after I&D. 9 However, the theory behind wound packing is based on consensus guidelines rather than evidence-based data and is performed at the discretion of the provider. 18 Furthermore, a small pilot study challenged this mantra by demonstrating that packing may cause increased pain and is not associated with improved outcome. 19 Our study demonstrated that almost all providers routinely used packing and frequent wound repacking visits despite the lack of supporting evidence and increased pain and inconvenience to the patient. Further randomized controlled trials are needed to determine the effects of packing on clinical outcomes.
Although the 2011 Infectious Diseases Society of America guidelines recommend wound cultures in certain circumstances, the routine use of wound cultures in uncomplicated abscesses in otherwise healthy individuals is often unnecessary in the ED. 20 While the prevalence of MRSA is variable geographically, it has become the most common cause of skin and soft tissue infections and is often treated empirically. Our study reflects the fact that although most physicians do not routinely order wound cultures, many midlevel providers still attempt to identify an organism. Wound cultures are costly and results are neither available immediately nor likely to change management. Although cultures may be needed in some instances, it is unclear why this was more routine practice among midlevel providers. 10 Perhaps the most surprising result of our study is that only 17% of providers indicated that they routinely give oral antibiotics after I&D. While this practice follows guidelines (Clinical Infectious Disease, Center of Disease Control), textbooks, [4] [5] [6] [7] [8] [9] [10] and recommendations from recent studies, 21, 22 it is significantly less than the antibiotic use of 53% to 80% reported in previous studies. 1, 11 This survey suggests that physicians are perhaps now reserving the routine use of antibiotics for specific cases. Most providers stated that they would select antibiotics with MRSA coverage, but would not routinely prescribe them unless there were certain risk factors such as a history of MRSA, immunodeficiency, or surrounding cellulitis. The variability in the number and types of antibiotic coverage may be influenced by local susceptibilities and desire to cover both MRSA and other bacteria.
As we continue to improve our practice as emergency care providers and move toward more evidence-based care, many of these practices will likely be challenged, and perhaps what has been ''standard'' will be replaced by less invasive, less painful, and more effective treatment of even our most routine patient presentations.
LIMITATIONS
The study was limited by its survey design, predominantly closed-answer format and sampling strategy. Some of the survey questions were not stratified by patient or wound factors and it is possible that provider management may vary on the basis of specific variables (ie, abscess location) that were not queried. The survey relies on self-reported practices and thus, the accuracy of actual practice patterns cannot be assured. Attempts were made to include various practice settings nationwide, but the sampling technique introduces some selection bias. While the response rate of 74% is higher than that of most survey studies, 23, 24 the 26% who did not respond may also represent a source of selection bias.
CONCLUSION
Current guidelines recommend incision and drainage without defining a standard treatment method. This study shows a large variation of practice patterns for the management of uncomplicated superficial abscesses in the ED. Despite this variability in clinical practice, certain trends were identified. Most providers used oral or intravenous analgesia in addition to local anesthetic, linear incisions, and packing. Most physicians did not use irrigation, order wound cultures, or routinely prescribe oral antibiotics unless specific risk factors or physical signs were present. Further research into ideal management of uncomplicated superficial abscesses is needed to create evidence-based guidelines and optimize treatment in the ED.
